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BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT 
ILLEGIBLE TEXT 
SKEWED/SLANTED IMAGES 
COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 




FIG. IC 



0 3 200^ 

' < 



METHOD AND APPARATUS OF OPTIMIZING DISCRETE DROP 
VOLUMES FOR MULTIDROP CAPABLE INKJET PRINTERS 
Inventors Rodney L. Miller, et al US Serial No. 09/940,195 



31 



300 =P 



39B 




FIG. 2 




p '*'sqrt( 2) ^ 

FIG. 3 





p/2 






1 


/ 










p/2 


0 — 








1 


20-^ 










30 









FIG. 4 



METHOD AND APPARATUS OF OPTIMIZING DISCRETE DROP 
VOLUMES FOR MULTIDROP CAPABLE INKJET PRINTERS 
Inventors Rodney L. Miller, et al US Serial No. 09/940,195 



PARALLEL 

NOZZLE 
OPENINGS 

FIG. 5 A 



130 



CONTROLLER 



140 



PRINT HEAD 






PRINT HEAD 


CONTROLLER 




PRINT MEDIA 


CONTROLLER 



150 



170 



Z 



160 




FIG. 5B 



METHOD AND APPARATUS OF OPTIMIZING DISCRETE DROP 
VOLUMES FOR MULTIDROP CAPABLE INKJET PRINTERS 
Inventors Rodney L. Miller, et al US Serial No. 09/940,195 



PASS DIRECTION 



1/300 TH 
OF AN INCH 



I 1 1 


9 I 


7 A 

















1/600 TH 
OF AN INCH 



MEDIA 
DIRECTION 



DROPS 1 TO 6 ARE ON THE 
ORIGINAL RASTER. DROPS A & B 
ARE ON THE SHIFTED RASTER 



FIG. 6 



180 



HOST 
COMPUTER 



181 



RASTER 
IMAGE 
PROCESSOR 



PASS y 

TABLE 



185 
P 



PASS 
TABLE 
PROCESSOR 



f 



Np 
184 



185 



182 



ELECTRICAL 
CIRCUITRY 



SWATH EXTRACTOR 
PROCESSOR 
r-31 



PRINTHEAD 



FIG. 7 



METHOD AND APPARATUS OF OPTIMIZING DISCRETE DROP 
VOLUMES FOR MULTIDROP CAPABLE INKJET PRINTERS 
Inventors Rodney L. Miller, et al US Serial No. 09/940,195 



DPI (3) 
INK (2) 
MEDIA (12) 



DPI 

BPP 
BAND PASS 
DIRECTION . 



72 



2. 



6 



18 



210 



2. 



COVERAGE 
FACTOR 
LUT 



MAIN 
LUT 
SELECTOR 



15" 



220 



PTRS TO 
IMAGING CHAIN 
TABLES 



FIG. 8 



MULTITONE 
PIXEL ADDRESS 



ARR. ASR 



MULTITONE 
PIXEL VALUE 



230 



PASS 
TABLE 
LUT 



250 



PRINT 
MASKING 



DROP VOL 
LUT 



260 



ALR 



240 



SHIFTED 
RASTER 
LUT 



PAPER 
MOVEMENT 
AND HEAD 

FIRING 
CONTROL 



ADDITIONAL 
PRINT 
ENGINE 
OPERA TIONS 



FIG. 9 



METHOD AND APPARATUS OF OPTIMIZING DISCRETE DROP 
VOLUMES FOR MULTIDROP CAPABLE INKJET PRINTERS 
Inventors Rodney L. Miller, et al US Serial No. 09/940,195 



REFERENCE RASTER PASS TABLE 



MUL Tl- TONE 
LEVEL 


DROP VOLUME 
INDEX 


0 


A 


1 


C 


2 


E 


J 


E 



FIG. lOA 



SHIFTED RASTIER PASS TABLE 



MUL 77- TONE 
LEVEL 


DROP VOLUME 
INDEX 


0 


A 


1 


A 


2 


A 


5 


B 



FIG. lOB 



SHIFTED RASTER LUT 



PRINT 
PASS 


SHIFT 
INDICA TOR 


0 


F 


1 


T 


2 


F 


3 


T 



PRINT MASK 



0 


1 


1 


o 



FIG. WD 



FIG. IOC 



DROP VOLUME LUT 



DROP 
VOLUME 
INDEX 


DROP 
VOLUME 


A 


0 


B 


8PL 


C 


16 PL 


D 


32PL 


E 


48PL 


F 


64PL 



FIG. I OF 



METHOD AND APPARATUS OF OPTIMIZING DISCRETE DROP 
VOLUMES FOR MULTIDROP CAPABLE INKJET PRINTERS 
Inventors Rodney L. Miller, et al US Serial No. 09/940,195 



CO ^ ct Co 



o p ct 

, 

(y^ K- 

Co ^ </) 

c:» 1: ;5 
Q. Co 



coS^li^ 
ct 



Co ^ Co 

;^ 





CO 


o 


CD 




o 


co 












CO 


O 


00 


o 


o 




o 


00 


o 




CO 





o 


00 


o 


CD 




o 


00 


O 


c:::5 


o 


o 


00 


o 


o 


o 


CD 


c::> 


CD 


o 


CD 






CD 


O 



CO 






o 


CD 


CO 


CD 


CO 


00 


O 


00 


o 


O 


00 


o 


00 

^^ 


CO 


o 


CO 


o 


o 


o 


o 


CO 



Co 

CD 



s 

::d 

00 
I 

CNJ 





^0 




O 


CM 










CN 


CN 






CN 




CN 








CN 


CD 


O 







CD 
II 



O 
O 



00 


o 


00 


o 


o 


00 


o 


00 


CD 


CD 


CD 


CD 


o 


e> 


CD 


c::» 


o 


CD 


o 


CD 


o 


o 


CD 


CD 




METHOD AND APPARATUS OF OPTIMIZING DISCRETE DROP 
VOLUMES FOR MULTIDROP CAPABLE INKJET PRINTERS 
Inventors Rodney L. Miller, et al US Serial No. 09/940,195 



REFERENCE RASTER 



PASS 


TABLE 


MUL Tl- 
TONE 

1 rvFi 


DROP 
VOLUME 
INDFY 


0 


A 


1 


B 




c 




c 


A 


n 




n 


o 


F 
z_ 


/ 


c 


o 
o 


r 
r 


q 




10 


F 


11 


A 


12 


A 


13 


A 


14 


A 


15 


A 



FIG. 12A 



SHIFTED RASTER 
PASS TABLE 



MUL Tl- 
LEVEL 


DROP 

VUL UMCL 

INDEX 


O 


A 


1 


A 


2 


A 


J 


B 


4 


A 


5 


B 


6 


A 


7 


B 


8 


A 


9 


B 


10 


C 


11 


A 


12 


A 


13 


A 


14 


A 


15 


A 


FIG. 12B 



PRINT MASK 


0 


1 


0 


1 


1 


0 


1 


0 


0 


1 


0 


1 


1 


0 


1 


0 



FIG. 12D 



SHIFTED RASTER 
LUT 



PRINT 
PASS 


SHIFT 
INDICA TOR 


0 


F 


1 


T 


2 


F 


3 


T 


4 


F 


5 


T 


6 


F 


7 


T 



FIG. 12C 



DROP VOLUME LUT 



DROP 
VOLUME 
INDEX 


DROP 
VOLUME 


A 


0 


B 


8PL 


C 


16PL 


D 


32PL 


E 


48PL 


F 


64PL 



FIG. 12E 



METHOD AND APPARATUS OF OPTIMIZING DISCRETE DROP 
VOLUMES FOR MULTIDROP CAPABLE INKJET PRINTERS 
Inventors Rodney L. Miller, et al US Serial No. 09/940,195 



REFERENCE RASTER 



PASS 


TABLE 


MUL Tl- 
TONE 
1 FVFI 


DROP 
VOLUME 


0 


A 


1 

1 


B 


2 


c 


J 
« ' 


D 


4 




5 


f 




f 


7 


A 


ft 


A 


g 


A 


10 


A 


11 


A 


12 


A 


13 


A 


14 


A 


15 


A 



FIG. ISA 



SHIFTED RASTER 
PASS TABLE 



MUL Tl- 
lUNL 
LEVEL 


DROP 
VuLUML 
INDEX 


0 


A 


1 


A 


2 


A 


3 


A 


4 


A 


5 


A 


6 


B 


7 


A 


8 


A 


9 


A 


10 


A 


11 


A 


12 


A 


13 


A 


14 


A 


15 


A 



FIG. I3B 



DROP VOLUME LUT 



SHIFTED RASTER 
LUT 



PRINT 
PASS 


SHIFT 
INDICA TOR 


0 


F 


1 


T 


2 


F 


3 


T 



FIG. 13C 



PRINT MASK 



0 


1 


1 


0 



FIG. 13D 



DROP 
VOLUME 
INDEX 


DROP 
VOLUME 


A 


0 


B 


8PL 


C 


16PL 


D 


32PL 


E 


48PL 


F 


64PL 



FIG. 13E 



